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The neutrino possesses the anapole and electric dipole moments. Their
interaction with field of emission can also lead to the neutrino elastic scat-
tering by spinless nuclei. In this letter we present some implications implied
from the processes cross sections. One of them states that there exists a
hard connection between the neutrino magnetic and anapole moments. The
equation for the anapole and electric dipole form factors is also obtained.
They define the electronic neutrino axial - vector moments. All findings are
generalized to the case of a Majorana neutrino.
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According to the standard electroweak theory of elementary particles, the
neutrinos are strictly massless. At the same time a consistent theoretical
generalization of the SU(2)L⊗U(1) model predicts the existence of a massive
Dirac neutrino. Herewith the neutrino interaction with virtual photon is
described by the vertex operator Γµ containing the vector Γ
V
µ and axial -
vector ΓAµ parts:
Γµ(p, p
′) = ΓVµ (p, p
′) + ΓAµ (p, p
′), (1)
ΓVµ (p, p
′) = u(p′, s′, )[γµF1ν(q
2)− iσµλqλF2ν(q2)]u(p, s), (2)
ΓAµ (p, p
′) = u(p′, s′)γ5[γµq
2G1ν(q
2)− iσµλqλG2ν(q2)]u(p, s). (3)
Here σµλ = [γµ, γλ]/2, q = p− p′, p(s) and p′(s′) denote the four - momentum
(helicity) of the neutrino before and after emission. The functions F1ν(q
2),
F2ν(q
2), G1ν(q
2) and G2ν(q
2) define at q2=0 the static size of the neutrino
charge [1], magnetic [2], anapole [3] and electric dipole [4] moments:
eν = −F1ν(0), µν = F2ν(0), (4)
aν = −G1ν(0), dν = G2ν(0), (5)
from which aν also can be measured experimentally [5], and for eν , µν and dν
was found the laboratory [6] and cosmological [7] limits. However, the crucial
value has for us a question of whether there exists any dependence of form
factors themselves.
The observation of such a regularity would help to elucidate the nature
of neutrinos of the different structure [8]. All they therefore was discussed
in the present work studying the behavior of unpolarized and longitudinal
polarized electrons and their neutrinos at the elastic scattering on a spinless
nucleus arising because of the existence of fermions anapole and electric dipole
moments. Starting from the exactly formulas for the processes cross sections,
the equation between the anapole and electric dipole form factors of light
leptons have been established. A connection of the magnetic moment and
anapole is obtained. They state that if the neutrino corresponds to the
electron (ν = νe), the functions G1ν(0) and G2ν(0) in the framework of the
(V − A) version of electroweak theory must have the form
G1ν(0) =
3eGF
8pi2
√
2
, G2ν(0) =
3eGFmν
4pi2
√
2
. (6)
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Here and further e > 0.
Using (5), (6) and taking [9] GF = 1.16637 · 10−5 GeV−2, for axial - vector
moments of the neutrino with mass [10] mν = 10 eV, we find
aν =
3GFme
4pi2
√
2
µB = 3.2 · 10−19 µB
(
1
1 eV
)
, (7)
dν = 6.268 · 10−25
(
mν
1 eV
)
e · cm = 6.27 · 10−24 e · cm, (8)
where µB = e/2me is the electron Dirac magnetic moment.
It is seen that aν at the recent state of the theory do not depend on the
neutrino mass. At the same time the structural multipliers GF and me were
measured with sufficiently exactness. Therefore, to the estimate of (7) one
must apply simultaneously as to the laboratory one. Insofar as the parameter
dν is concerned, its value becomes, according to the experimental data [11],
equal to [12] dν < 0.44 · 10−20 e · cm. On the other hand the cosmological
reasoning [7] give the justification that dν < 2.5 · 10−22 e · cm. Such a bound
closely to the size of (8), but the difference therein still exists.
Passing to the question about the Majorana neutrino [13], one can as a
starting recall [14] that a truly neutral neutrino do not have the vector inter-
action, and its axial - vector interaction is stronger than the Dirac fermions.
Our analysis shows that a massive Majorana neutrino similarly to the
Dirac neutrino must possess not only one of the anapole [15] or the electric
dipole [16] moments, but each of them. We can present their in the form
G1νM (0) =
3eGF
4pi2
√
2
, G2νM (0) =
3eGFmνM
2pi2
√
2
. (9)
These functions together with form factors (6) reflect just some structural
properties of all the masses of fermions.
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